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(54) DIGITAL VIDEO TAPE RECORDER 

(57)Abstract: 

PURPOSE: To obtain a digital video tape recorder by which a 
satisfactory repro ducing image whose contents can be sufficiently 
recognized is obtained even at the time of high speed reproduction. 

CONSTITUTION: A conversion coefficient quantized by a 
quantizing circuit 6 is coded by a variable length encoding circuit 9 
and a regular regenerative signal S1 is obtained. Also, a low 
frequency conversion coefficient in which the important 
component of video data is included is coded by a high speed 
regenerative signal encoding circuit 10 and a high speed 
regenerative signal S2 is obtained. Both regenerative signals are 
recorded separately onto a recording format. At the time of regular 
regeneration, the regular regenerative signal S1 is regenerated and 
at the time of high speed regeneration, the high speed regenerative 
signal S2 is regenerated. 
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^ ft u ft y a o in n i rmwm*®, 

A>K »*l J; o Tf-'/b ft & fli J#<> ) ■» 7/N>!^)Syn 

*y ^rcteij-^ffiftfififtco -^«^W-«:LTAMiif^:ilJW 
SaBW?l- HI ft »5 1 k-r- * * liuSCSEKMif*^ 6 MM K ft! /o 

a* s *iafc *»u ^ c mm t 1 %> 7 ■< >^ >i> tr r 

«W«M. ■! < J- tc L , ft * 7/ s y K«i ;i;^7P7 
Wk U ft "/a >y if VC Si*^'««:/fi L T"«lftf*»*«J , 

^'<)~&7 :> f y^l/kTr H r— :/ — ^U4"Jl''C, "^7 
^ > H J: o r i'J b f i # (liJrftf )-iJ- 7 / *y K<oft7 n 

<kr-^4L-}», } j* L /c .wi W^^^^1^^a^r/-(r 0) fill 
oW/j \ y K« ft 7 n y 0 !:: U) & «tttf;ft4'KJ ' J <k L 

rw^rs^kr-^-srflj^fat, M,fi.!iBi ra^kr- 

$ ilfckiSB z n : l J fkr - * *iWKK»«l*^ Wft * »i 
;HfrH-r-yun- 7., 

[iB;Rffl 3 ] r •< z/*t /H«i«R^^r*/a -y t>itL, ft 
7 p y * ii' i i ffijft ^ J* L T Ktt *;W , W fc *! Jfi % 

is#jl>\?.y'-4' r -'/Is :j - :fei l^C , ft 7 n «y £ (c. .fj .w 
lJ-&«»MSfi« ■.^*»5^ t fl:L\V/Sj*l<M:Jim : ^Wtr-- 
f-fltfc , i»iit!fjii(kr- ^ftr/M^ffiSiiUPf'J-JII 
rj*Mk r - 2 S: M.k!it!(H«f*tfJ W ft ^> M«k: MM <S T= 
Pi} t * B A <& c t *1iffl '<)- r y ^ ^ ;Kf r * r - 7 

[l!fi;RJIi4 ] r-f y^i\MM^^7u y 'sitL* ft 

f'.K L/irtWti* WW ««<*!»4*?¥' JfkL'cJft 2 n 'J 
f k v r - • ^ s&fS '6-m t , lifliidSB I ?-) : (k-r - ^ JS& UmM 

[J»!l|WW.iBll&*l»lW] 
[ 0 0 0 1 ] 
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2 

hf r/^;bv rH^^) laaiU Wrfc:, ?.TSa0i'i3 : .* 
[0 002] 

r^ciytf.)i?fc»(3^ (W):0!f?;9 (Yfrfij) fcMg*? 
(R-YUi;, B-Y(,iiJ) fc«rrTtr) «r r ^^;Mk 
f S 7 1 n ^' ^ il/ffilftaH ( W h\ A DC I ^ ) 
T-fe&* r-f2/"^;MkStifctt«Ct^«:, ^-//<>Kj) 
i'iill"!^ 2 fiWaSftlci; 4 o««lf«u: L , 7 n -y 
*ttilB:<Mft;jt^ 7n>y ^fkl"IW3<±, ^7Vn> 

*yctf> 7 p >y ^y k: ftV/jjK l , 4 — 'J - 7l« 'MS 4 . 
/Bii-.iPifl-wywiii'iHi 7 '\iiirtiaiwrij'& v y > ^ - u - v fi 

» 4 Uft a ^Kiior/a »y i^i^^I"! 

i-?a r-<ki»u»6, iMk^^^-"*^a-Mi«8'\/i.wj , *j- 
^i, Mpn"/'iWii-.ii»'iwwii"ijp» / «i, ft7p -y tmimx-b 
s^a*ii-.pire&&^*fiiywL, ^^M^SKSsa-r-fk^ 

v / - * iK>£|MlSP8 8 «| J -fl7 ^ 
a^!u.;!it';>i>T , S ■j'Jkl»ll« B lufct-j •% m! I'fLv v7 ^ - 

**,aii:L, j iE-ti*iii : j"fki"ii«fi'N/iUj-i"^. 1 ^ r-fki»i 
6 d lit r fk^7 ^ - ^ aaa- « r iim 

tt*U jMkU Mt/-ftL/i««!i«»«:'<J«Un>;fk|ii|B 
0 'MIUj , 4"S., iiIffiJiWiJfkNW 0 IK Y-ifcl'ilffl «H1 
«] ffi-K ?:) : i v fk L> W ^ t\ & ' 'f « J*n- 'J -fkr - ^ * > 

■*r ^> "J * Jtitf * Hki> >ihs e,to o , nf «sk?? & ;-w * ; fki-i 

^14a, Virr^jUn J) c/)}^?i^^rrrt ftfiJIfcr 
-4«^iiUiriMkli s 'll«15'\, , I.Wj-*)-^, iffiiii r-fk|iil!»15U, 

'mMirf^^ufkhisw^^Mi^j*.*.: rik'^yy-^rw 

'nMWj-J"^,. aJn , ii;& s lftl"li«16«J:, )HkMW15tf),'J! 

f - 'J -yi»U«17'MIWj'J-«».. r-f > ^ - V -7N^17 
fJ: ft 7 rc -v ^ ; c« fti W (C .#/^C|^ L Jfi , 7V n > K ft 
JKI0|»18'\H 'Jj^ %>* I s "/|HlHS17^ 6/1 W J 

-U-7M> Kft/*MI«18<d:&)fiL, 
L ft r- ^f.fy^ ;l/ / 7 f ■ P (WF, DA 

C£l^) 19-\/l'Jj ^<S, I) A C19fJ: N ^7^>F,^ 

[ o o o 4 ] |*| x. a, -<j-7/N> h^>;W|i»H« * cortfflslM 
fir^^'/u 7^Wf do^>. f N'l'20.27, 28^, A I) 



.? 

C 1 jPhlWJ) £ tl& Y ffT'J, U-YfH'J', H-YliW 

AJjsna y f/i^r//^ KJMiiMWi, k - y iwrz 
k»;Mnw. b - y (r^j^v^y KJMMMi»-e* 

Cin&«ft5r»lNJ820 < 27, 280>rtfflKMlJ:T'<T 

i.ij irodo o , w 2 -ct* Yf,;i K»Mi"iiift2o«rt 

a»l*0**BI/TiLTl^o YfS^-'l7/Ny K»WNW 
2(Hi, ^ii!itti«t0^7^;b^ («LPF ) 21h, mm 
im)&V <Jl$ (WHPF ) 22fc, ifeiiUPF 21, fei'iHP 
F 22^0c?)f|«,;^r, iB*;/KiJ«W*B(^ I /2ic&<5J: 

23a, 23b<f-, MnMM&y<(J\>2 (>I<WF ) 24a, 2 
4bt, ^'fiSMMiH^-r^^ (*-f-HPF ) 25a, 25b A: , 
*T-LPF 24a.*T-HPF 2Sa. /J< 1' : LPF 24b,*f-HPF 25b 

■9->yU>y-r&/J< , l i 2 : MJ-7^>'/'J>^l'^26a ( 
26b, 26c, 26d £ fcAWtS ttT 
[0 0 0 5] ftmuO^T,KiPI**« 

[0 0 0 6] -mcimiWKH-mziM. mmv 
t(awfc*tfcA«cikott^ct*«*^a *c-c\ haw 

Yfm'»;) ^«:TAI)C l (r.A.^.Vlrc, r ^ 

v m. »UV>}m3.5 MHz, te^f,io//6.75 MHzJtU 
I 7-r >-yH^)|}»iiifii^;^^/|<f 704|»H|>;x 2407 f 
> , 352pH„4, x 240 v Y > < u . L T Ji < , r r > r 2 /Uft Jf 

^--^K-W^MAtfMa (<i.) , (h) lOiOj-,); •:>&!. 

i., in., mi, mi«'io«wiisa«s : wi (-u-7^> 

[ o o 0 7] c <W7V*> KttiMMW 2 wMfl:«-w 2 (,:: ,w 

tlfc Y tWttM 4 ( a ) c»Jc o &M»MWJH9o*itt 

lpf 2iir..i3i^<r, «}WE.'Wiaiffn^», ^h'i a : i V"/*y 

>7U > yMfcWaUfc^r, jRh'l /i\d)omMiW \ / 
Z\CW>W\\*« Mil : I *y~f*Y>') f U>y|«IS«23a 
Wfl'Jjtt, 1*14 Cc) CO J: ^ &l«iftar.m*l.j'Oy|<-1 , -LP 
F 24a Kjfijtfn, >J<1< : 2 : Mj'7U>7U >7MM26a 
Kfcf'C, *f /Jh'i|f)|ii«l,^a^ 1 /2\C\W\M\%>: - 

: 1 U-/-U >-/U>yN^26a cOMWjtJ:, M3 ■/« 

(a) wiJ.Oi»«««i ! 5'efc'3, M8jR8tf±X^f3^> 

'7Wft23a WHWiti, 1*14 (cl) coj; -p &M»»«fl;# 
l.'/O/'k 'I'HPF 25a Ct/Jj^l, 4<f-2 : MJ-7U7 7" 
»J>yi»ll«26b KBt^'u /|<f/jl»Jtf)pli|j(,-a// I /2ic. 
ir.WI/rtt&.. c <?>;]< t : 2 : | •'j-y-ij-y/ij >'/Nii«26b 
OHWJHX, UO I.ff>WWEft>H l *}T'ift'), 
KUAM.W I /4 fcftort^., Yf.^JlAMl 

(b) (?'),): 5 4V^m^tt:^l*0-'ftli^HPF 22(C h.k)) t 
tlS. C«0-ifeiftHPF 22«Hi/jfJ:iftSiC2 : I ^ 7 > 7" U 5tf 



t*BHi 4 f>- 13 7 1 14 

4 

>yi-.iifft23b mjii^omMWf i /ziciw 

•jlM-i^, :'IVn?i2 : l ^ '/'j >*/ U > yi««IIB23b 0M)i 
tt, N4 (<:) ««k ; i4W»atm4)JO*WF 24b 

ic*j^Tfl!fW»iwsnfctt. **2 : i*7*>yy> 

^|n|HS26c (uBl^T, **/j|i'i|«H«ii*atf I /2!C|,*!Wi 
/)>nSo CWK f 2 : 1 -ij'7^>7 , 'U>7lullJ«26c Wfi! 

(a) ^))JlW{MWg^"^f)s Pffi^JRii: 
A^f.i»J« l /4 t&o-CPSo /), Wi.2 : I H J7 
^■>*/U>yiMlS!»23b WMi/Hi, H4 (ci) WJcd&W 
&"»Wffl:*ff-r>*fHPF 2SbfctA^S<l, >l<t-2 : I 
y-7^>7 i U> / /l«'|]f;i26d ictePT, *f-;7l»'i]tf)nW*a 
^ i /2(;:|r.]^l^tU) i: ^w*-f2 : I ■■J-7*-ij->7 p U > 
yiH»»26d ^U.Wj«i. I«I3 (a J WHM^IJWiWCi^r 

[0 0 0 8] COJ'^tC, YMiJ-tJ^O K»;Wl!!li«20 
lr,^^T> Vli^l'^liSi.. I.., ill., I. ll, Mil 

to o o o] XJrMrkK Y(3i}liK»YHiwy;< 

owsi. i., in. f i. ii, \\\\u',m£ft&- ^> 7 /- 

28/,:4iH^T, |:4:^ CIO ^ ^ 4 -1 -oortirfci I. 

I.. III., I. II, IlllUWi'UV^i^- Ctl»»(»K-YM 
'/■ [ J VA> K}r,W|»i|W27Jfty H YUij-U *//N> 

i«'iW28tfJ:r!;j(r (;t . y f, , ^ ; > F' ^r, 1 ;'!!' -i^2o^.)^n: t 
[ooi o] ■ij-y^>KW»i-»ri-L/iY<:iv}. R-Yfs 

B-YLi;(i/P7^ft|.r|^;u;::Bi>T, H'li^f^ 

»U(f, Ytt^**f-Hiiiii*x2>€-ip: 

H'i«5-r>, U Y (, , ' J , li-Yf.i W^/kfXiHij^xni: 

if'i 8 7 •{ > »Htelr. 7 n ^ }>( J t & t > M fi l-c J: 7 
L:*1'-22xiftrf(l5W330 W/n -v ^1^ W'tfltftl^. »J / 

• Y f, i '» IS ■ - ■ Y Ci ' i » 2 c'Y 77 n > K "/ r ' ^ fc «'f 

^ , .H <' f ) 2 ;'/< / l: V- ■// « > K 7 ii7 y y( l t ( S7-f ;!/ KJ> 

tfASfii 3 1\ , ^J< t : 8 ii'm* x fc : , t 'i; 8 -7 Y y x 8 7 r - ;l> K 
tf), ^;1;0/|<>IHi[li, I6ia«l. iWltt^H'i^H*;!:^"/ 

[00 1 1] CWct^&S^r'J-//^ 'JIX, 
f.i - y ^;}^M^f- J <^> f. i AVj^t'l^ ^^1^ li ^ ^> 

-f >^-»j-7iW4 i:r«rt^ /«' -v >;!m)m 
ftMa > J: J > I.: Ife^fix ^4a/i?*, tfi:<*:Jftl»ll« :'i l^te 

(DC T : Discrete Cosine Transform ) jWfiilFtL D 
c: T l^ai^ flfjfttf ti <o. ; s ^ ;i ; U- 7 v n y K 7n -v 7 !»'/ 



3- 



■m>i<-ty t} |S|6 (a) l±»jn9^«Bt&*>ftLT*5 0, ftf* 

fet ^ < d iVT* J J_- n * *7 ^ i^t 1 *"iJj 1 1v«f .^if f t: f A ^ 
>*-u~x£ftr * 7 -r-;u F "C i Midi c i ? u™ 

A) WMStl'Ct^We, ;/ ^ — x (;:. J; D 

CTfififi (11 bit) (c«LTiiffft(«»l/2 *JE-fft(J 

9. 5 b i t fti s o) m-\t \s^Mm e> wm 2 * «y 

fttfll.O bitW^WfiJTftU^I/tfW^Jh-So HMkMtf) 

/lis ■U , "//%> KWHJ^OWbn/:N;-iL^«)"l.l., !. 
M. M I.. Mll^fW^^^llllffiJiJ. il:^U;)..}|, II 1. 

l$£Mi*ft£c:fcjy&&, ft:l : .s, ft|i"iik:WLT<±AWI 

K(i::KLTi^, ; JX l:«J:^a-«¥fkl'JI»6li:fc«J- 

2fft£ K'/n 'V I. LiifWWijSciJ'COV U—jf.% 
l/ij H IM# )IH >-c*^jii'»i, " tip 1 1 .iit'i WWII- Ci y rt'J b ft / • +j- 

WO Iv/U 'V </ t|iK^)1 ! J]^j$,'j^iJ; fcUii'iicgfiSiiilltt «i 

r- jfe/^-y ^ - ^ co w < > k s a d c i mm 

"J £1*1$ » /(I: £ Ire t fi j W a nJ^J< 
ftWta ft/:-, i) (.: t (atiixilf -fy^/i/V r k coj$ 

ft, MGIC^«J\U -3 1.1330 WlftfS'/o -v ^WuS'ftfiVt 
Lr«,«Jls*hy «y f16*M;W e> ft&„ iivr, ft 

[oo i m-« (fai*(kiB) -ettHESS cwwi: 

15 ' Jfll S tifc r- * ^i'f ffi ' m i J f til' 'lMl4t,: A^J S 

1 1 r fa »5 f i: a? n » , ;a? w ;: r- f tiraim i s ic t as et-r-ft ^ ti 



(4) W'|IHVr>- 13 7 11/) 

+j- wk7p7> tail: s *i m>L ^ n fc-u- 7/ < > 

i^T 7 f n y|H S ft, ;cOl»»fit W/.H ; j ft 
[00 I (•) ] 

mtr- hv7^ hlciHHSftr *5 0 . 

L^iWr'etV^i/^re, ^(Cirtj*&i"i.*.*iTolKKiJ: 
* W»J x~ -s ft i ^ i ^ ff'JlH^fi « , 

[oo i 7] &iu i ^ iOf 'Utfi r ^ ^ i ^ ^ ) 

20 [00 i 8 ] 

|i^lJll^n : ^ftr"^^, iififif fij .'l-IIKOR ijftv— ^ t 

'■I ■ J 1 1 f ) H > J ft r - 9 k l ' I '-I ■ «r ^ J; o Willi L /'^ C ^ * W 

[0 0 I 0] SRI reiHITW, K^»|fc,J;->TW 
^ ft a yv n >• f'r 7n -v u: ^> ffil«f*«( 

.?« aRxJEiyiTii, •)TW^ft.^fii 

/^ivsasiii.tjiitf.)^--- 4* fc LT,t!a-4--aifij«'e** ft % 

:i «IU"IT*(J:. ' ^(fc*c J: TW^ft^^yn -y ^i<: 
«-4"a^fttf!«tf) ■ftJS«*irtjffii*^l-l|J«-7-— * ^ 

f ! /0ft^^7 u y ^{ t :WcJ-^^^f^^^fliJ3SJiKi>^^ 

[0020] 

^ i»i'l= j-H?3f b * jfk-^— 5f «-a(jfii*«i < l-:)i1«?3F 1 'ift-7 r — iiM"J 

[002 1 ] ffi 2 , » 'I jglHflr-f ^ ;U V T \< Vlt* 
rt^i^i-ilJ^^O'Jft-r-^T^^ai 1 ?TJ;<t-r-*#aj 

(() 0 2 2] 

>0 ['Km®) ^^lyi^^^)';^!^^,,^^^!^^ ^-;; 
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^xmm^mm^, 

[0 o 2 3] (Hi I */*»!) MHtiSn I *»f«KJ:Sr 

(Yf.iij) tGi;rf..i; ck-y^i;, a - vf (i jj> t« 

ft*?) JSrvw i/HMtt* A 1) C v r < y*7;Mk 

kS l; r 'i ow^yiaijc J/fll L , 7 a -y 7 fkl> ifVK 3 ^\Mi ;rJ- 

))$i\&M\momH&%n*ft2%7i(nya -y 7 (h 

|ini^ x8'H^.)7P'^;) !c fjft'j£ L . y 7 ~ »J ~ 7 
HKM ^MHtHUj^ft. -fy £-'J-7|iilHM (i»2A 
■/"cW/D-y 7£M^4 : x£{*\ [i'i^^Wl':'||^!)^\ri,};j<r 

S«rK NkHW6^Jr4'&« 51 jMtNIBfiiJ:, ii'i;.^^ 
IftMSi !i r fir. U . lit r-(tffew*lfttfijK«'»fft : 

u?3=i;fti'iis« i)^o^wj^itfi;jii( 1 ,i;-iTfija'j..i^io-\,ii^ 

r n[fi!JiW 1 jfk U ft^->n^"Tfi:U??4{tr- 7 fcifiifl? 

I'i'-kiiitms 1 tLxyi'--j*{mmw\v))t<s» i . ■ 

ra^fk-r- ■ ^*;WiJ4"W'l-J1Ha>-j S 2 LX*7 U- Afklul 

wn I \ ) j «)' a ... v u f kiMii« 1 1 <a . a J) s ti a ft is ' ; 
[0 0 2 'i ] #f..\ i>i^*wWjij!t^^i^riltti5l , !l"^ 0 12 
)jIii'i1 : .III(m'J S 2 t*5>W-4-^7U«-i//>»hi!i«-<?ft 

£„ a!.Si-]'fklM|!«15«i, ffiW»813WM;j«r!jaHk^v^ 

-*icra->TWii4u aa.WT-fkttwffi«»ft«iffiwsisa! 
^MMi6'\;iwp) iEA£«J»MS«i6i±, Jifiiii j'ffci»i 

^.y.'Y>^- g--/i» , imi7'N/.ir;3-4-<&.. r-fy 7-u- 
7|H|Wn7U:ft7n v *£vuWftJ0Ji.-: tf/V-(L/:jft* ••)■•/ 
><y l^i*Mitt18'\/li Jr«J-#.. T<>'/~ U -VMM17 
fr^/IUj£li£fti«'/M:, U //n> l^*MWl8(iftjiK 
U m L r— 7 £: 0 A C 19'\ili Jj'«J' ID A C 19 

[0 0 2 5] &;|b\ 'ij-7/^> K^WIMVK 2 coiArfflSWlA 
[0 or/] /JM:lyc;)ll^^^;v^^/ J ^|i|^^:y^ 

DC IK/JjStrC r^y^;WW5l»{;-nXffi)ftvytlA; 



(5) fJliHffi" I 3 7 1 1 'I 

H 

»JiL<fW3li:;jr4-J:'3ftI. I.. HI., I.H, HH^-io 

«wai'aflif« c^7/s>k) fciwwsn^.. 

^ 7V ^ > k ir^jj. •im z k; fe( I ^> m\- it s Am l a* w 

tf)ii!ft«klri|i;T*&<S^T', ^WiWHIKi-ffiW-f^^ ^ 7^ 
> K JfiM ^ n/c Y Wt, R — Y fit i';, i> — Y f;i '^a 7p 
v J sit\»]W:Ucti^x, mill* /k "T- 8 114*5 x jftrfjc 8 ^ 
^yfci7a'y*fktfft*« Y®^w*-fyjiftjic 

PBft Z 'joy fwi y';t£0)2 -:>oy/n -y 7 (c W/>6'«)"<S 
K - Y M 'v, K - Y (S i « 7 a v 0 % fci6T 7 / > > 

4ol>T, 1 7 -f-;U KWc?jl(fc(Sfi7-" 7^:, SI S (c J: 
9 l: /J<f-22 x 15^)330 o.)+J-//S> K7 n >y ^l^m 

[002 s] *7^y KSr-W^tiT/n-y ^fk«*h/ii*» 
r - 7 id:, f, i ^k-aSHS-fii-Stt^ I, i ^iX'»'^teBSfl:*5>ia 
U '6 / • i6k: , ^ y ^ - 'J - 7l< i|KS 1 r 1$ ft 7 p y 
7 ^^;j^ft^4t \U ; ; Ltt^^x £tia, |i|f,iV( 'f > 7 
- y-7®W!/}«JS(itf ti&o ^>7- U-7|!.^iVl WHWj 

20 fi!lftfcLT(i, »lKifl»!a^ + J--f yfijJft (!.)CT) SrJH 

^<s., ftK^n/i«tttf?a«i, EiNki»ii«B!cY, 

»-y-7^y Ktr.«Lfc lit rfk^tti;^!^, lit iMkMI«(i 

x m-iwyfttzmmmt. "immwtmft o u: r 

"I'^MJv^jfk^MiT, *«T?i}(kv-- 7(cl;]ilj; ; ii'i'i'l:JIHn 
•js I fcLr7U-"/Jki»iii«n'\/i^jjn^.. 
[0029] ^c/Ve, ,uj4i l i :/ l : .*tj' J >^Uftk:?i, I'f'l- 

T , iB!(5S-y-— 7 w .p Wsik'AOM K pf s J fir. t "C L > 

WMStim^L'I^OIliMW (l.l.ilfWi) t::fd:. «l* 
x-^c>)!|l^^^>M^^^irL^, ft!. I.tf/M 

rmva^ x->x\ awM5>/f*i4-iiio-ci*ri : .ii'ii«! 

W!)«u>K«J\-tr>k:, Yf.^j. R-Yf;M, H — Y 
ij^l. l.iWW^<*a^M«YliiMijS}/tf)(i WW^Jftf* 
l-WS, .A'jsiftVI-Jllf. i WW * > ftl-*Wft10«- "C iiKJl-i n-* > 

[ 0 0 3 0] 7 U-A(kl»?lKi11T(<]:, 7n w 7 i|i(iV.ir.T 
? I i ^ j .V ^ « -T J < t:j : ^ ; fl: h -l^ n /j^ c;> ^jviv j ' j y l . 1 1 J f, . i J s 
i ^ jMi i ^ ^ ; ; 1 1 ^ i ^ ^ ' 7 f l ci 1 o/}> »^ j m i 

• ^S2tf7 -r - )l> Y MU»rCv N77;7 -il- U ic tWx b tl, 

1 7-f-;u'^^Sf- ■5*u«L-c,ir.:o,iTii-?nfi;fk2i 

«!^tt5tu l«»H;i»-3*M*ftn*tiT2 h^-y^JWt/JW 

Mrcrjj^n^., ^ur. i«nou:,]<tJ:-)u-., iiflati'j^i-: 

XW<0)«M\ZYA!t&X1i.*>* 7 U-AfkNWll^/IWj 



P 

iftSft&o 

[0 0 3 1] Wa-* (M^ftlB) Ttt?£fa* CWWk 
• fl'J)) t^<iiEwiBW.*3f2:f-iS„ S t\ MU'&tixWM 

fSi'i'i-.wf.fWs i fciftUiim-jiM.i*js 2£>>a 
»MPlHH2fc J; *) i v —81 i'l:.ftli!l!*ttt * ffi^JIH 

i«><i-)iiK'^s 2j&ssff!£ft* fflff^jfftfciH*5/)«ifi^ttf 

ft** »^fk*ftfcr-*f;fc, iS.fflif-fbolKl5»CTa!!3S! 
r-ftffftT, «:W2*/u&Mft«»tctt£Jt*n*o d«fi! 

ri'i0>*7V<> K7u-j -y ft £«, JitfE* ftfc"U' 

K7n -y 'y(L -rV > £~ U -yMSKUUT/LCtt 
fk!>iJ«c:«^iiKSftjrcffi, U'7^> Kt^*ai»lHSl8ttet^T 
ftj££ft&. 3 frflKSftfcr-f ^^;H»fflMa«?J4D A C 19 

k js ^ t r * D?i»i ; t ^jft s tu -/L^wiflfei i i m ; j 

[0032] ftfc, Y fa*}, R Y fi^. B - Y fei ifc7.) 

■«*fc^*'tf{ift<, i WWhw^Ka^Wijftr^ft^ 
j; l \. It" £ > I 7 y - ^ K ft 0.) v-"- # * 2 h v ^ [;■; ,fc | 
WLt2H5 7^T'MM(.t&<, 'life 
7 r ~/U KMtKn.:r,^W'4-&*'&t4iv 

[ o o 3 3 ] (w z %vm) i-.a>wi« i '**(«r*(A, Jin 

iWi'j&y I ' j-?1-J 1 1 f. f & J «: M«t I'i.'-fe J I J f. i * J- ■ - - ,-TB5 LXVf 
-VfkL. ft L 3^r.ViAB^I{JI-jfif hv-y^iO 
■ 3- fc tt?8iifihl"& c t fc Mjfg-e*i4o C 0) J; -5 
rc WjK L/iMW* *tfPJ!ll<OK 2 ^JKMTfe** 
[ 0 0 3 '1 ] HllliSB 2 -^SSMW-r -f x^/l/V T RCOffi 

\>w^yuv';MXho, ixi'P, M8fcira*^*ML 

fciW^I»iJ---iW»*/i<Lri^., I«!'l'40(i, iitj'fkMWi 
fi b com ; j # n- i ; ft l , ft t MJiMft t \zW) 
X 7 U-Aftl»lW4T\Ji;rO '^W 'ifLNKiT'^^, 7 U 
■-AftlnlWMI ti\ A )} £ Wz mM'st t fJ-UMft t &Hi| 

<f«aa«ii:ieja-ij-$ 0 a-fc, 42&, :E»awzr--£«- 

<t IMcftMftfc iz'jfWt LX)m icily) it & 7 

ia^ftii'<6fa^«»T?ft6« 
coo 3 r>] Mm^^x t m\t%>.> 

[00H6] A 1) C I sb^fil'PftFilHS 6 STP«!«|ft:"tJ:, 

I'ftMW k ^■-jW :, 'Jfb«'l*S40'\. , ii j'ftSft^ftWfilSiR^ 
/htnYft** ffi*Jftl»ll«40T'U:, A^"Jfft-6.«lftf*»^ 
'I'T-N !) (r./ir'J'J; 5 ft I. I. W«^)(HfcM5>« B iW0)-7 f - 

£ w< ;fta ftTfiWfiJt^tffjfift^ t tk:* i, i. -fir 



(6) mm 1 r> —i:wi i4 

/a 

««iat»/4tf 7 u-/.NfkiMi^4i^/i , jj^ft 
& n x < ;-fti' «ii«4oy^ s ^fluais »^ o'rt^^;>^ 7 ^ -;u 

KljifuTv 7 y y -t U Cg^bn, I 7 ^ -;U HJJW 

i*»v*-*u:*i LT«*)»ra:W(t««!*wsft, nw 

fS*»*M*iri4ftT 2 7 *»^1»«aT!WjSft*o 

*S h v > X * ^ L T I' 'I %sf\ v I* fJ tlft * ft & o 
[OU3 7] WI-SS (fB-»--JftM) TfiifilK* CW-^ft 

liMiyt £ t M9Hftt.w % 7 U-/* / />(W|i»iB42*c J; 517 
-■ItriKJlifflSrJBSftfcift, IBM43^.H/j-<!fft-&„ 

«»43T'(±, mmwwfiicMWi&'At mmitttf 

fSt}ffcSft^ 0 'fg oft tl/c-r- ^ 53S.S -T-ftNIKIS 
"N.'ll/j^ft^o W KWWjfmiB I *tt»Jfcl»Ji;T'*j<6c.) 

'I- n$ic (i BiWitfW^.yMtf ftT i ^ M«w**'Hi.'t-LT 
rt^f^-IJll^l^'Li^f^^rbft, j|flffl|"i'-l-!l$«u«fljl4i4 
^ H T i ffi** i;SMi* WWiitt^ ft'C ir^^Rfl 
Wifc^-^TiiJ'KL riUiflfl»>'JUIItf>f»ri-i»iii»*M^^ft 

[l)lj:<H]Sfc, Yf,u;, R YfiliJ, B-Yfr^-jO) 

Tfc«^ffitt3B:< 1 ) (WWJ;.^ftM»f»P^ftt?yft*fttf 

MLft^, «M*Lt»2 h^-y^-e*&.M(Aft<, 

[0 0 3 0] (W 3 .LidiL/i^ I *»ff||-ei±, 

A h ft IK f$ f, ■ i ; -r r y ? ;U fk L fS 7V s > K ^ 
Sij^noTt^^, iWLtiJ-//^ K}>»l4h : '3^ 
W 4 < , r r *J * )10MM\A >Wt 0.) i\i £ / P >j ft L 

[0 0 -1 0] ® 3 32»W|Wr .< ^^;UV T ReO 

W//iR*/7<*4"/n »y ^MT'ft 0 t 8 t |..j*''^;f>f UfcfflS 
»(i|ifl '«|{5>*^Lrt^« lSJ«l'31fi, ADC I 0)\\\)\ 
X*tb'4>'?4 v^;U^)!W(*f;i'^7n »y >j\tt '&yu -y ^ 
<kl"l*ftT*ilo 0 , 7 i i v ^ 'iUft^Wfttv- - ^ ^r-T > - 'J 
-7I»I¥»4 <i <1 32(iii ! -iK!gJ!!iM*»5^Ml 

^jl^^^ma^rlH NM^iUTfkWTfcO, !vl j" 
ft L /ia.Nftf*«S: i»f«k?5 W ■fkl»'lW33/fctfAai'j*:lllf,? 

, '*JW*jfir.HS«34A,/ii/j-d'<& l . ■•fflfi^rr rjft i»iatf{33u Ki- : r 

ft|i:>!1^32^/|.j ; j^-^T "i 'mm ' *f k L , R* 6 ft & 
J<W'>ftv*~ ^^EriiljfiJMl.'kJIIf. i S I £LT7U---/x{k 
l"J^35-\Mi^t^, ^^iJ)^Kil]a^?'F^ftNW34 
5/; kfc, i' ft lf l « 32 / 1 ^ j ) JH >Jli: : >Cc i/3t /)- ^ i^f ^: 



-6- 



// 

2 t isxy \s- j*fc&my\iti)jt&* 7 i—itmms 
a, xn s ft*^^*»i4 icisa h 5 7 * teiM- 

'Jitc 36ti, iki^ h v v^^^^n/iimw^Jii 
f,tij-s 1 trtisyi^tiiiu'')s 2^*^11*^ 7 u-ZxW 
wni«t* 0 , *^^>f/.t^^)jii^ (cmvj^37^a:;j^ 

U **l*f«^ffcLfcffe, fW^ l ftr-^*ia!!.t-j'{t|i'lWi 
38'\/l)M *> !! ajiVi j'fkl»IS»38(±, M*i»S13<0/n/j*M 

[001 1) &'tr., !E/jfhlu^i>T^HJfr^o 
[001 2] 7^rj^)«Mi?*Wam* 1 J (Yfigsj) 
tCi^lJl} ( \< — Y (, ;'J, H-Y(,t>;) fcWBSUCTA 

'4>„ x*^2;Wfc3ttfcYftfV/\ K — Y fi-i 'v, 13-Yfii 
lJ(<l:yn»y^fl:|H|J«31(,:.|ol>T N MA if, *¥8rt*x 

■f'/jli'illcWft^ 2 Otf)Vnj >y * <?.: c « 2 -:>oyfn v 0 

JJttt -5 R Y fS '.}, l$ - Y f -J rj<oy n -y * & * fc^v 

■U-7"/r:iv/^^:nf.s; t »:, uflcfMcfj:, ytw */ftl»ll«31 
IC:Bm\ 1 7 r -;b KJWIftR-r-SMJ, v|<f-44x if- 
i«30<O1320«+J-yyn y >j U: JMWdf ttS« 

ilvk-S-u • * f, i i ; ^S^ftd^/ar^N'iSc s a6 tc: > ■■< y 
y - yi'-iJW I ^ tlln o y p ^ * MfriMSftfrfc^ 
J; : ) l:. *)-/'Su -y * TOX T M^g*. €> ft** - 
»J-'/|'ilW 'i colli Mi, iiV'i'&»l-'lKl :> icfct^cVi**: 

m (dct) *nii*a.. w^n/::««a»u, iiir-ft 

MKWUT, ^<0ftLiJI;:»L/;:i.} j^VA'Sti*^ 

fl:>lli'f133K T »>j Ml:;v , ?cO?frl>MLv7 r -*(-i 

ilJjffi'l'l-lJIM.iiJ S I Lr7U"A(L|nj;^35^/IH^n 

[00-4 4] fcC>3T\ timm-KiioWft^tt. m- 

.w^iM-ha i:: c o) .11 ;{t u t i<j <l- 

|i^Uiiii(tt^)rt««:-1-J>lCj|!!fflT'-£«» B Iftfttv--** 

<i, l«n4U:,j^\i; : >U:, Y fri'- J. r-y 

1AKK^««, A'MPi^-HHfl ^^^Jfkl'>l»34^Tiir^ 

fc L "C 7 U-2Wth»ltt35^IUj^» 0 
[0 0 4 fi ] 7 U-/x(fc|!i|jP835"iP«i % 7'P v VmiiVCT 
\\\ h W tl & nJffiJ5W-JvMtN8f»33^<i ^aj^lj.?J:j-l|ftWS 



(7) tS|«| f- !> 13 7 114 

mmms i fcA"ai9fl-iinB^s2fc*«, 7u~a 

37^«v;j"3rtl«»o te^i«37tr(d;, fflfin>M:.^JJJfttct4jiB 

n<s, ffi^ftarn/t-r-$r(j:, ia5airfi:i»i«S38i:ra}K 

[0 0 4 71 &J3, Y I;*;. K YL'J. H-Yf.,'»jW 
ffittfi^W'h-CfllMijEWW 3 (W*i«r<eKKfi-Jft Lfcr 

/i\ **«l e L t X h v y ^ 'c^o^^f,^; < , Mil.: "7 .< - 
[ o o i k ] (SB 4 'J£ttK0Q> liiEwsn a 'jittWrfct, ioi 

w i»j ^i- ii i ff* ; a;jsu i>f ^ r & > t ^ n : * i ft u -c t » 

oh\ it'tfjiyiij/J-:!!] f.T i**Hfl;W f»J 4 l- III V}« -t#t IXW 

[0 0 4 [)) MISttiJH :Ji'J!8Wf>-7w x v /^V T UOffi 
ijR^Vi-J-yivy^MT'iloO. W13tl'«JrtifiJiS:llL 

« (?) f I', ; j 4l- W < ; (i: L , liM ^ <^ ftiJ* lit W fc <c ^( I 
TV U-/Jtl»ll«45^M/j-4^?flf^Htl»1Sff1T*)S ! . V U 
- A (fc|. r|Ki45fik , Mr* tilt tihM W PU*« » «:»l 

rtJUlS W fc WrMK t \z im L T»l ^ C flWl'*- « 7 
/»i>WlulKT* 0 > 47tJ;. 7 U-/.x^^N^46tf.)|l , Jj4- 

[o OfiO] iWjf1 s '^-^^C,aiUJ-3"^,. 

[0 0 S 1 ] A IJ C I j'(tl»llfM2y:T^)j!lin ; W. 
.5r; ?iS:vM<ilflli:l"li:T'^^^T, ^^^lyj^ffl^^^, i,f 



•7 



/.? 

flSWitfjm, 7U-jUftl«i8»45^M:Wjfftl«o 
44^G4)fl!^ * -/I/ K'iM.VTv^y 

«Lr«(0«r]ETT^ftffl«!/)«J*tfn, luUUIiaWMiJHS 
JVC 2 hv-y^WWti'UB.'ii-pMr/i^n*- *LT, Ml 2 
ic >ir<r J: lr. , r/Pv^ IftWJiKJ' <h t W )< 

% i y^-^Y^tyyzm^<mm^Bc^^, 7 
wi) fc^<as^ia«i!*jtf ^„ r<r. ,fc«£*m*<&as 

kM't}t. i \'Miti.'>ykhK "J U~/*J>fW|ii|aft46lc J: O.xv 

[001.3] ^ Yfai;. K YHii. H-YU*^) 

ai>l ;/ J : .MI«(JiMHK»t L£W, Lfc :< (W'C**^' 

(±&<, I (WW. I ". 0) 1 y ft '.J' ^ I ( Jf J: I ^ .. J; 

/A ML^^->y^r^M*fi'!i:<, !iil;:7r~ 
[ 0 0 5 '1 1 
;U V T K T'fl, ^(M^H^ 

»rt3K*M*>iVS-7Tj -y 

[IS 5] piiifiiO-Zn-y ^}r,W,«iilN"S^^M-Cife 



(8) f$IBI'l*5- 13 7 1 M 

/'/ 

IM 7 ] fVy'^^V T R £ 43 £ h -5 •!/ * Mfgt 
~/ay$t oy}ft t) <M- «r f itti||jTr £ /- T*fc * „ 
[|*I8] *J8» : l«-f-f S^/l/V T Rcotft 1 HsWSWfHM 

[|«IO] ^ 1 ^3 t-J- S i^ri iaU iU vj-^oysy ^ft 

I] *yei»|»-r Yx^;l/VTRW^2^«iWl6r)ffl 

1-Jllf, ; i ; t * h ^ *y ^ (;:,H!^ »r £|fto.)7 ^ - v -y h «,Si 
iuri"^fcd6W|a| ifife-S,, 

fM-vjViJ-7p*y 'sM~e$)&, 

1 )'tPy/ff ^^yUffilftvffi (ADC) 

2 u-7V<;> K^/BIIIhISK 

11 7U--A(l:l'»l^ 

12 7U-M>MiHira 

13 ffii5«S 

is isB.M-r-ftMm 
16 mhk'$t\w^ 

18 V KrViJil'^K 

19 r.fy^k/) v tn^gftHh ft) A C ) 

32 i*(tl'!l3« 

33 nJ^J-inFS^ftlHlSB 

35 71/ AftlMjB 

36 y\s-h',m\m 

37 

38 i43!,;"i'ft|.i|^ 

40 W'!i\tW<\ 

41 7 U-A<t|!i|S« 

42 y\s-L'm\»\w 
43 

.?» 44 WS-j-ftMBi 
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IS 



45 VU~/4LHffi 
47 ftiWij 
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Wlf !>- 1-57114 



/6 



s i jifiWiii<iuiifr!i; 
s 2 timmmv 



[M 1 3 



IK 



1 > 














JO 








LO 




CO 



JO 






■BUI 


m 










« 




















I 




I 


m 


-ON 




dm 


TK 






-9- 



(10) 



f«2] 



O 
C\J 



.1.- 



ICO 

|c\j 



a 



CD 



l 



CD 

CO 



CO 

CVI 



SSB 
EI 



o 
CD 
CNJ 



«5 
EI 

c\j 

* a 



CO 



LI.. 
CL 

m 



CXi 



••AH 

cm 4^ 3S 

fl"h a 



CO 



CO 

CNJ 



EI 

A 

CviF^ 

4^ 



-Q 

lO 



Li_ 

Q_ 



T 



A El 

cm 

B3T> A 
«H4^ 



CVJ 





CM 








Ll_ 






CL 








m 




« 


W1 




m 


I 




t 



C\J 



4^ 

iSjo 
>- 
l 



EI 

A 



i 

CD 



>- 



I 



I 

CO 



•10 



(11) 



[1*1 3 ) 



( a )»M*< YOT) 



( I ph ) 
120 



60 



0 







LH 


HH 




L L 


HL 





3.375 6.75 



(MH z ) 



( b R-YS^) 



( I ph ) 
1 20 



60 



0 



LH 


HH 


L L 


HL 



1.6875 3.375 



( MH z ) 



-n- 



(12) 



MMiW !> 1371 M 



tl*l 4 ] 



Li- 
Q_ 
X 



5tE 



fflg a 

m - 



o 

- CXI 



o 

CO 



o 



a 



Ll 
Q_ 

m 



LO 
C 

CO 
LO 

c 

CO 
CO 



ll 
Cl 



IHTl 



CD 



o 

CM 



o 

CO 



Pie 



Ll 



OP 



LO 

CO 
LO 

co 

CO 



12- 



(13) 



t*liH f 5 - I 3 7 111 



Wi 5 ] 



CVJ 
CXI 


CVJ 
CVI 




CO 
CO 


CO 
OO 


CD 


CVJ 
CO 


LO 


CO 

r~ 


CO 
CD 


CD 
CVJ 
CVJ 


CVJ 
CVI 


CO 
CVJ 


CO 
CO 
CVI 


CO 

CD 
CO 


o 

CO 
CO 


CVJ 


CVI 


CO 


LO 
CO 


tr- 
oo 


CD 
CD 


co 


CO 
LO 


LO 

r- 


t~ 

CD 


CD 
CVJ 


CVJ 


CO 
CO 
CVJ 


LO 
GO 
CVJ 


c- 

CD 
CO 


CO 
CVI 

co 


CD 
CVI 


CD 
CVJ 


CVI 

^J. 


co 




















CO 
CVI 


CO 

o 

CO 


CO 
CVI 
CO 


CD 


CD 




CO 
CO 




















co 
CO 
CVJ 


LO 
CD 
CO 


c^" 

CVI 
CO 


oo 


CO 


CD 


CVJ 
CO 




















CVI 
CO 

V. VI 


CD 

\* s 


CO 
CVI 
CO 




IT- 


cr> 

CO 


CO 




















CO 

/~v t 
\ VJ 


CO 
CD 


LO 
CVI 

V ' J 


CO 


CO 


OO 

co 


CD 
CO 










... 










CD 
CO 
CVJ 


CVI 
CD 
CO 


CVI 


LO 


LO 


o 

CO 


CD 
LO 




















CD 

r- 

CVJ 


CD 
CO 


CO 
CVJ 
CO 






CO 
CO 


CO 
lO 




















CO 

c— 

CVJ 


CD 

o 

co 


CVJ 
CVJ 
CO 


co 


CO 


LO 
CO 


LO 




















r- 

CVJ 


CD 
CD 
CVJ 


CVJ 
OO 


CVJ 


CVI 


co 


CO 

LO 




















CO 

r- 

CVJ 


CO 
CD 
CVJ 


CD 
CVI 
CO 




— 


cn 

CO 


LO 
LO 










■ 










LO 
IT— 
CVJ 


iS 

CD 
CVJ 


CD 
CO 


CD 


CD 


CVJ 
CO 


•^r 

LO 




















r- 

CVJ 


CO 
CD 

CVJ 


oo 

OO 


CD 


CD 


co 


CO 
lO 




















CO 

c— 

CVI 


LO 

CD 
CVJ 


oo 


OO 


CO 


CD 
CO 


CVJ 
LO 




















CVI 

ir- 

CVJ 


CD 
CVI 


CO 

CO 


r- 


IT"- 


CD 
CVJ 


LO 




















c-- 

CVI 


CO 
CD 
CVI 


LO 
CO 


CO 


CO 


OO 
CVI 


CD 
LO 




















CD 

tr- 
CVI 


CVI 
CD 
CVI 


co 


LO 


LO 


CVJ 


CD 




















OO 
CO 
CVI 


CD 
CVI 


CO 
oo 




^j 


CO 
CVI 


CO 




















co 

CO 
CVJ 


O 
CD 
CVI 


CVJ 
CO 


co 


CO 


LO 
CVJ 






















IT- 
CO 
CVJ 


CD 

CO 
CVJ 


CO 


CVI 


CVI 


CVI 


CO 

X* 


CO 
CO 


CD 
CD 


CVI 


CO 


CO 

m 


co 


CD 
CD 
CVI 


CVI 
CVI 
CVJ 


CVI 


CO 
CO 
CV) 


CO 
CO 
CVI 


CD 

co 






CO 
CVI 


LO 


c- 

CO 


CD 
CO 




CO 

co 


LO 
LO 




CD 
CD 


cv 

CV ; 


CO 
CVJ 


LO 
CO 
CVI 


c— * 

CO 
CV) 


CD 
CD 
CO 






CVJ 


CO 




LO 


CO 




CO 


CD 


CD 




CVJ 


ro 




LO 



m m +q e 



-13 



(14) 



[IS (>] 



( a } ®j 1 



lllll 



0 1 2 3 4 5 6 7 



I 

V 



[No] 



Di o 








■ 


MP 


■ 


MS 


^20 
















D30 
















D40 
















P$o 
















Deo 
















Dvo 



















-14 



(15) 



tflMH* •■> - 1 :i v i i 



[M 7 ] 



<w 


CM 


































o 

CXI 


































Q> 


































CO 


































































CO 


































LO 


































































co 


































CXI 




! 

| 


























m 


— 


































o 


































































OQ 


































c— 




















— 














CO 


















— 




— 


— 








LO 




































































CO 































— 


— 


CM 






















— 














































« 

CI 


CXJ 


(XI 


CXJ 


o 

CXJ 


CXJ 


o 

CXJ 


CXI 


o 

CXJ 


CXI 


CXJ 


1 

CXJ 


o 

CXJ 


CXI 


o 

CXJ 


CXI 


o 

CXI 


■> 010 




CXJ 


CO 




lO 


CO 




CO 


CO 


o 




CXJ 

V 


CO 




LO 


CO 



-15- 



(16) 



mm 1 



3 7 111 



(1*1 8] 



CD . 



IT). 



CVI 



Ujtn 



r\ ^ — mm. 



CO 



as 

si 

&<dit 



Dim 



m 



m 



.as 



□ m 

1> 



I 



as 



T 



o 
< 



pFI 



>- 
i 

CD 



CXJ 
CO 



EE ^ 

*H DIP 
« D|0 g£5 

log na m 



r 



CD 




nlr dip 

ijiiQ njig 

BE E£ 

-tH W 

ion um 

(ut- rut. 

m m 

m m 

• • • • 

00 GO 



-16- 



(17) 



rW-.'i- 137114 



CM 





CO 



CO 



sua 
m 
m 



1 












^ El 













SS 

m 










DAC 





>~ 


>- 




i 


■CD" 



-17- 



(18) 



Wlf-.'i- 13 7 1 I 'I 



[W 1 3] 



CD 



DIP 
JjjjD 

3* 









1^ 


— <&»EI«B ; 




CO 


CO 






CM j 









>- 


I 


i 

CO 



ro 


(a 

fc<0[P 




^ 
DIP 

IT *fc 
m DIP 

ide; m m 


CO 
CO 


ro*- — v 


t 






CO 


mm 




CO 















CO . 



CO 









« 


mi 
m 


EI 






•m 




mm 


\x 




mm 


m 





i 

?' 
J* 

"V 
Th 


88 

m 










DAC 




R-Y 


B-Y 





-18- 



(19) 



Wlf .'">- 13 7 1 I '1 



m i si 




CD 



CO 

co' 



CO. 



CO 



IS 

m 



1 



JO 

a/ 



01 



Htsl 







18 




m 














OlP 



l 

ITS 

s 

V- 
Ik 


m 

ql 






' ) 


' 


1 DAC 




R-Y 


B-Y 


f 



-19- 



